Young adults in college have high rates of marijuana use, abuse, and dependence. Web-based interventions are increasingly popular, but their dissemination exceeds empirical support. One popular but understudied program is The Marijuana eCHECKUP TO GO (e-TOKE) for Universities & Colleges (San Diego State University Research Foundation, 2009). The aim of the present study was to evaluate its short-term effectiveness in changing marijuana involvement and perceived norms in undergraduates. Participants were 317 undergraduates (52% female, 78% White) who reported marijuana use within the month preceding baseline; each was randomly assigned to 1 of 4 conditions formed by crossing e-TOKE versus assessment only, with brief versus extensive baseline assessment (to assess assessment reactivity). Thus, 161 (51%) received eTOKE (77 with extended baseline, 84 with brief baseline), and 156 (49%) received assessment-only control (85 with extended baseline, 71 with brief baseline). 1 month later, all participants reported on marijuana use, problems, abuse and dependence symptoms, and norms. Assessment reactivity analyses yielded no significant differences by assessment condition. Individuals completing the e-TOKE program reported less extreme descriptive norms (ps Ͻ 0.01) but no decrease in marijuana use frequency, problems, abuse or dependence symptoms, or changes in injunctive norms (ps Ͼ 0.10). Thus, e-TOKE reduces perceptions of others' use, but this study did not provide evidence for its utility in changing personal use and problem indicators in the short-term. More research with longer follow-ups is indicated, given the possibility that descriptive norms could mediate behavior change.
In recent years, there have been efforts to adapt effective marijuana interventions to Web-or computer-based format, in order to provide low cost and easily disseminated treatment. Three extensive Web-and computer-based marijuana interventions have been created for adults based on principles of Cognitive Behavioral Therapy and Motivational Interviewing. Of these, one Web-based program was found to decrease use and dependence symptoms (Rooke, Copeland, Norberg, & McCambridge, 2011) ; two other computer-based programs showed similar (Budney et al., 2011) or better (Kay-Lambkin, Baker, Lewin, & Carr, 2008) marijuana use outcomes as therapist-provided intervention. Supplementing individual therapy with use of a Web-based diary program has also been found to decrease use in adults (Tossmann, Jonas, Tensil, Lang, & Strüber, 2011) .
Two Web-based programs specifically target college marijuana use. The Marijuana eCHECKUP TO GO (e-TOKE) for Universities & Colleges (San Diego State University Research Foundation, 2009 ) is a brief program that incorporates personalized feedback and descriptive norm correction into an educational intervention. Marijuana 101 adapts e-TOKE for campus drug offenders (Third Millennium Classrooms, 2007) . Despite widespread use of these programs, little efficacy research is available. Elliott and Carey (2012) found that college abstainers completing e-TOKE (compared with assessment only) had less exaggerated descriptive norms, and injunctive norms more approving of abstention at 1-month follow-up, but no differences in use initiation. Lee, Neighbors, Kilmer, and Larimer (2010) developed and tested a similar brief Web-based intervention against assessment only in incoming freshmen. They found no main effects at the 3-or 6-month follow-ups, but small early reductions in use among intervention participants with more readiness to change, and protection against later increases in use among intervention participants with a family history of drug problems. However, effectiveness of such programs has not yet been assessed in current college users.
The purpose of the current study was to evaluate e-TOKE in a group of current college users. We assessed whether e-TOKE reduced use, problems, use disorder symptoms, and descriptive norm overestimates. Effects on injunctive norms were also explored because descriptive and injunctive norms are correlated (e.g., Neighbors, Geisner & Lee, 2008) , and because e-TOKE has changed injunctive norms among college abstainers (Elliott & Carey, 2012) . One-month outcomes were assessed, as more distal changes had not been found in previous research (Lee et al., 2010) .
Method Design
This randomized controlled study had four conditions. Half of the participants received e-TOKE and half completed assessment only. To assess for assessment reactivity (cf., McCambridge & Kypri, 2011) , half of the participants in each condition completed the full assessment at baseline; half completed a brief assessment that did not include any marijuana use assessment. One month after baseline (or intervention, if later), all participants were invited to complete a follow-up survey.
Participants
Past-month marijuana users (n ϭ 317; 52% female; 78% White) were recruited from psychology courses at a large private northeastern university. They ranged in age from 18 to 23 (M ϭ 19.34, SD ϭ 1.22); most were freshmen (42%) or sophomores (26%). They used on an average of 11 days (SD ϭ 11.8) in the month prior to baseline. A total of 161 (51%) were assigned to eTOKE (77 with full assessment, 84 with brief assessment), and 156 (49%) were assigned to assessment-only (85 with full assessment, 71 with brief assessment).
Procedure
Students were eligible to sign up via a participant pool Web site if they reported past-month use in a screening survey. Interested participants were randomly assigned to conditions, stratified by gender. All participants received an e-mail directing them to the consent form and baseline survey (demographic and social desirability measures for the brief assessment group; all measures except intervention satisfaction for the full assessment group). Intervention participants also received information on how to access e-TOKE afterward, and a token number to sign into e-TOKE (to monitor participation).
Participants read the informed consent and clicked to the next screen to indicate consent. After assessment, control participants were thanked for their participation, and intervention participants were prompted to complete e-TOKE. Completion of assessment and intervention was monitored twice weekly, with e-mail reminders sent as needed.
One month after baseline (or intervention, if later), all participants received an e-mail invitation for the online follow-up survey. In the follow-up survey, participants reported on marijuana involvement, norms, and intervention satisfaction (as appropriate).
Measures
Participants reported age, year in college, gender, and ethnicity. They completed the 13-item Social Desirability Scale (Reynolds, 1982; KR-20 ϭ 0.65 in present study) .
Participants reported the number of days they used marijuana in the past month. Then, they reported marijuana-related problems in the past month using the 18-item Rutgers Marijuana Problems Inventory (RMPI; White, Labouvie, & Papdaratsakis, 2005 ; ␣s ϭ 0.80 -0.88 in present study). DSM-IV symptoms of marijuana abuse and dependence were assessed using the Alcohol Use Disorder and Associated Disabilities Interview Schedule-IV items (National Institutes of Health, 2006); internal consistency in the present study was better for dependence (␣s ϭ 0.73-0.79) than abuse (␣s ϭ 0.45-0.52).
Participants estimated descriptive norms corresponding to norms addressed in the intervention; they estimated the percent of college students who use marijuana (a) more and (b) less than themselves, and (c) the percent of college students who do not use at all in a typical month. They also estimated the percent of college students who have used (d) in the last month and (e) in their lifetime. For injunctive norms, participants reported whether they believed their close friends would approve, disapprove, or not care if they (a) abstained, (b) experimented, (c) used occasionally, and (d) used regularly. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Finally, intervention participants reported on time and attention devoted to e-TOKE. They also reported satisfaction and utility of various sections. 
Results
Due to non-normal data, nonlinear transformations were used. Analyses were conducted on both sets of data; when discrepant, analyses reflect transformed data.
Of the 149 intervention participants who responded to the question on e-TOKE participation, only 84 (56%) remembered completing it; these participants reported on satisfaction (see Table 1 ). Participants gave highest utility ratings to feedback on norms and money spent on use. They liked the online format and found it easy to use. However, participants indicated that they were not likely to recommend the program to peers.
Of the 161 participants assigned to e-TOKE, participation was confirmed for 158 (98.1%). Two of three noncompleters were in the full assessment condition. Noncompleters did not differ on age, gender, year in school, use frequency, marijuana problems, abuse or dependence symptoms, norms, or social desirability (ps Ͼ 0.05), but did differ in ethnicity (p Ͻ .01). Two of the three noncompleters were Hispanic/Latino; one was African American. Of the 317 baseline participants, 312 (98.4%) completed the follow-up. Of those who did not, three were in the e-TOKE condition, and two were in the control. Completers and noncompleters did not differ on any baseline variables.
Conditions did not differ by demographics, social desirability, or marijuana use at baseline, indicating successful randomization (ps Ն 0.05). We found no main effects of assessment condition (or interactions with e-TOKE exposure) on marijuana outcomes (ps Ͼ 0.10); so, assessment conditions were collapsed to maximize power to detect intervention effects.
See Table 2 for (intent-to-treat) intervention by gender ANOVA results for continuous (transformed) outcomes, using collapsed intervention and control groups. Intervention participants reported less exaggerated descriptive norms than controls at follow-up. They thought fewer peers used more than they did, F(1, 299) ϭ 24.13, p Ͻ .0001, and more peers used less, F(1, 300) ϭ 14.66, p Ͻ .001. They estimated more abstainers, F(1, 300) ϭ 31.38, p Ͻ .0001, and fewer past month, F(1, 300) ϭ 31.10, p Ͻ .0001 and lifetime, F(1, 300) ϭ 25.84, p Ͻ .0001 users. There were no intervention effects for marijuana use frequency, problems, abuse, or dependence symptoms, ps Ͼ 0.40. Men used more frequently, F(1, 292) ϭ 13.43, p Ͻ .001, and reported more problems, F(1, 213) ϭ 13.99, p Ͻ .001, and dependence symptoms, F(1, 180) ϭ 11.91, p Ͻ .001 than women; no other gender effects reached significance. Condition by gender interactions were significant for problems and abuse. Men did not differ in self-reported problems across conditions; the gap for females was marginally significant (p ϭ .07). Men in the e-TOKE condition reported more abuse symptoms at follow-up than those in the control condition; the opposite was true for women. Chi-square tests indicated that injunctive norms did not differ by condition, at baseline or followup, ps Ͼ 0.10.
Groups with full baseline assessment were then compared using condition by time by gender ANOVAs (see Table 3 ), with results interpreted for condition by time, gender by time, and condition by gender by time. The conditions changed differentially over time for three of the descriptive norms items but no other variables. Intervention participants reduced their estimates of the number of peers using more than them, yet control participants did not, F(1, 308) ϭ 6.45, p Ͻ .05. Intervention participants increased their estimates of the number of abstainers whereas control participants did not, F(1, 308) ϭ 5.76, p Ͻ .05. Finally, e-TOKE participants decreased their estimates of recent users whereas control individuals did not, F(1, 308) ϭ 4.42, p Ͻ .05. Time by gender analyses, as well as condition by time by gender analyses, were nonsignificant.
Social desirability was associated with fewer reported problems, abuse, and dependence symptoms. However, the ANOVA results did not change when social desirability was included as a covariate, ps Ͼ 0.10. Within-groups effect sizes were calculated for the participants completing full baseline assessment (see Table 4 ). Control participants showed mostly minimal to small changes, but reported more problems at follow-up (small-to-medium effect). e-TOKE participants evidenced minimal to small effects for marijuana use frequency, problems, abuse and dependence symptoms, but medium changes in the desired direction for all descriptive norms. Between-groups effects corrected for baseline were minimal/small for marijuana involvement, but of medium magnitude in the desired direction for descriptive norms. Between-groups effects for the full sample were similar, and indicated minimal/small effects for injunctive norms (s Յ 0.10).
For significant gender or gender by intervention effects, partial 2 was calculated (see Cohen, 1973; Kennedy, 1970) to determine relative contributions of gender and intervention (cf. Levine & Hullett, 2002 
Discussion
Students liked the online format of e-TOKE, found it easy to use, and found the feedback to be moderately useful. e-TOKE also led to changes in descriptive norms at 1-month follow-up. However, students were not eager to recommend the program to friends, and exposure to e-TOKE did not change marijuana use, problems, abuse or dependence symptoms, or injunctive norms 1 month later.
The lack of change in marijuana involvement is disappointing given the efficacy of similar programs for college drinking (Carey, Scott-Sheldon, Elliott, Bolles, & Carey, 2009) , and the success of other more intensive computerized marijuana interventions for adults (Budney et al., 2011; Kay-Lambkin et al., 2008; Rooke et This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
al., 2011). However, Web-based marijuana interventions have also not changed incoming college students' use or college abstainers' initiation (Elliott & Carey, 2012; Lee et al., 2010) . It is possible that brief Web-based interventions are less effective for marijuana than alcohol among college students, perhaps due to recent marijuana legalization debates, or membership in social groups that normalize use. Marijuana has also been subject to fear tactics in intervention efforts of the past (e.g., the movie Reefer Madness), which may foster skepticism of interventions designed to decrease use. However, given that this is the first test of a widely used program in current student users, more research is indicated. In contrast, the intervention did change descriptive norms. It seems feasible that changes in norms may mediate later changes in use, as marijuana descriptive norms correlate with personal use (e.g., Kilmer et al., 2006) . Mediation by norms has precedent in college drinking interventions (e.g., Neighbors, Larimer, & Lewis, 2004) .
The present study has several strengths. It is the first controlled test of e-TOKE in current college users. It is important to determine if this intervention is effective, as it is widely used. The design was strong: a randomized controlled study that evaluated intervention effectiveness, assessment reactivity, and gender effects. Compliance was excellent. Effect sizes were calculated to determine magnitude of effects.
The current study is not without limitations. First, the 1-month follow-up was brief. It is possible that changes in use could have emerged over time, perhaps in response to changed norms. Second, as this was an effectiveness (not efficacy) test (cf., Kazdin, 2003) , participants chose the setting of intervention completion, as in real world use. Such tests do not control the environment or ensure optimal intervention dose. However, given the widespread use of this program, effectiveness was deemed most important. Third, it is unclear how well psychology student volunteers resemble specific populations who may be targeted for such interventions, such as mandated or help-seeking students. Yet, our participants were regular users. Fourth, self-report measures have inherent limitations. Social desirability results indicated that presentation biases occurred but did not alter results. Fifth, a substantial minority of participants did not remember completing e-TOKE, which may have contributed to the lack of effect for use. However, norms did change despite low recall. Although the current study provides an important first step in evaluating this type of intervention among college users, continued research is needed, including (a) studies with longer follow-ups that assess for mediation by norms; (b) efficacy studies to test the effects under optimal conditions; and (c) evaluation of effects in treatment-seeking, mandated, and/or highrisk populations.
In conclusion, e-TOKE was effective in correcting students' misperceptions about marijuana use. However, it did not succeed in achieving its primary purpose, to reduce use. Yet, this nascent area of study would benefit from continued research.
